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(54) RECORDING DEVICE 

(57 ) Abstract : 

PURPOSE: To provide same transporting speed in the paper path from any paper 
feeding tray and simplify the constitution and control by implementing the 
different paper feeding timing of the respective trays in a recording device 
which is provided with a plurality of paper feeding trays where the length of the 
paper paths are different. 

CONSTITUTION: Setting is made so as to satisfy the relation L2/L2 [ge] Ll/Sl when 
the lengths of the first and the second paper path 25, 26 are assumed LI, L2 , and 
the transporting speed of the first second paper 25, 26 are assumed SI, S2 
respectively in a recording device provided with a plurality of paper feeding 
trays 1-3 where the lengths of the first paper path 25 as the paper passage to an 
entrance of the second paper path 26 as a common transporting path to a register 
gate 18 are different from each other. Another setting is made so that the paper 
feeding timing relative to the synchronous clock may be delayed the more for the 
paper feeding tray which is the closer to the entrance of the second paper path 
26. This arrangement allows the paper to be supplied in the order of use and 
makes it unnecessary to achieve complicated controls such as supplying in advance 
the paper to be used later. 



Disclaimer 

This is a machine translation performed by INPIT (http://www.ipdl.inpit.go.jp) 
and received and compiled with PatBot (http://www.patbot.de). 
PatBot can't make any guarantees that this translation is received and 
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CLAIMS 



[Claim (s) ] 

[Claim 1]A recorder comprising provided with two or more paper feed trays from 
which the length of the 1st paper path which is a paper path to a common carrying 
path entrance differs: 

Make the 1st paper path longest length into LI, and a bearer rate in the 1st 
paper path is made into SI, A means to set up fill a relation of L2/S2>=L1/S1 
when the length of the 2nd paper path which is a paper path from a common 
carrying path entrance to REJIGETO is made into L2 and a bearer rate in the 2nd 
paper path is made into S2 . 

A means by which a nearer paper feed tray makes feeding timing to a synchronous 
clock late from a common carrying path entrance. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recorder provided with 
several paper feed trays (recording material feed zone) from which the carrying 
path length to a common carrying path entrance differs. 

[0002] 

[Description of the Prior Art] Some recorders which transfer and record the 
picture formed on the recording drum on a paper are provided with two or more 
paper feed trays. Drawing 2 is a figure showing the outline of such a recorder. 
In drawing 2, 1-3 a paper feed tray and 4 a paper, and 5-7 A feed belt, A take 
away roller, and 11-13 8-10 A feeding out sensor, 14 the 1st paper pass roller 
and 15 the 1st paper path sensor and 16 The 2nd paper pass roller, The 2nd paper 
path sensor and 18 17 REJIGETO (registration gate) , 19 -- REJIRORA (registration 
roller) and 20 -- an arrow and 21 -- as for a fixing roller (FUYUZA) and 24, a 
transfer position and 22 are [ the 1st paper path and 26 ] the 2nd paper paths a 
transportation roller and 25 a transportation belt and 23 a recording drum and 
21P. 

[0003] The course of the dotted line shows the course (paper path) which a paper 
flows and goes. After the paper 4 pulled out from each paper feed tray has an 
individual paper path conveyed, it is put on a common conveying path (henceforth 
"a common carrying path") . The 1st paper path 25 tells even the position of the 
1st paper path sensor 15 to the entrance of a common carrying path, and a 
concrete target from each paper feed tray. The 2nd paper path 26 says from the 
entrance (position of the 1st paper path sensor 15) of a common carrying path to 
REJIGETO 18. 

[0004] Operation of this recorder is explained taking the case of the case where 
paper is fed from the paper feed tray 1. The paper 4 is pulled out by the drive 
of the feed belt 5 from the paper feed tray 1, and the tip eats on the take away 
roller 8, and is **** (ed) . The tip of the paper 4 which came out of the take away 
roller 8 is the stage which progressed to the position detected by the feeding 
out sensor 11, and the feed belt 5 stops. Then, the paper 4 is conveyed by the 
1st paper pass roller 14, and reaches the entrance (position of the 1st paper 
path sensor 15) of a common carrying path. 

[0005] Subsequently, the 2nd paper path 26 which is a portion to REJIGETO 18 of 
the common carrying paths is conveyed with the 2nd paper pass roller 16. The 2nd 
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paper path sensor 17 detects that the paper 4 reached about 18 REJIGETO. The 
paper 4 stops by REJIGETO 18. 

[0006] REJIGETO 18 is for taking and sending out timing so that the paper 4 may 
also reach the position exactly, when the picture formed on the recording drum 21 
comes to the transfer position 21P by rotation. The paper 4 is sent out by 
opening REJIGETO 18 in the direction of the arrow 20. The paper 4 which finished 
transfer is conveyed with the transportation belt 22, and after being established 
with the fixing roller 23, it is discharged by the transportation roller 24. 

[0007] If it is in such a recorder, making regularity the interval of the paper 
which conveys a common carrying path in consideration of the improve efficiency 
of recording operation is performed. Therefore, when the paper preceded at least 
arrives at REJIGETO 18, it is required that the paper which follows should come 
to a common carrying path entrance (1st paper path sensor 15 position) . 

[0008] There is the following as a Prior art for realizing it. as the 1st art, the 
timing to which paper is fed from each paper feed tray presupposes that it is the 
same to a predetermined synchronous clock, and there are some which change the 
speed conveyed to a common carrying path entrance for every paper feed tray. That 
is, the speed of the carrying path from the paper feed tray in a position further 
than a common carrying path entrance is quick, and speed of the carrying path 
from the paper feed tray in a near position is made late. 

[0009] There are some which do not distinguish between the bearer rate to a common 
carrying path entrance, but change the timing to which paper is fed by a paper 
feed tray as the 2nd art. That is, from the paper feed tray in a position further 
than a common carrying path entrance, paper is fed a little early and is later 
fed from the paper feed tray in a near position. 

[0 010] As conventional literature about a recorder, there are JP , 60 - 148858 , A, 
JP, 62-157149, A, etc., for example. 
[0011] 

[Problem (s) to be Solved by the Invention] 

(Problem) The problem that the life of the parts currently used for the carrying 
path from a far paper feed tray became short was one of those which have adopted 
the 1st art of changing the speed which conveys a paper to a common carrying path 
entrance among the above mentioned conventional recorders for every paper feed 
tray. The problem that control of feeding became complicated was one of those 
which have adopted the 2nd art of changing feeding timing by a paper feed tray. 

[0012] (Explanation of a problem) Since the bearer rate in the carrying path from 
a far paper feed tray must be made quick when said 1st art is adopted, the parts 
currently used there, The power in which compare with the parts currently used 
for the carrying path from a near paper feed tray, and its wear is more intense 
than it, or it is added is strong. Therefore, the life of parts becomes short. If 
it is going to extend the life-span of [ this ] using a material strong against 
wear etc., another problem of a cost hike will be invited. 

[0013] If a bearer rate is slow when the turn to record records on the paper from 
the paper feed tray near a common carrying path first and records on the paper 
from a paper feed tray far from the next, if said 2nd art is adopted, The 
situation where paper must be early fed in time to the paper (in this case, paper 
from a far paper feed tray) recorded later is also generated, and the timing 
control of feeding becomes complicated. 

[0014] This invention makes it a technical problem to solve such a problem. 
[0015] 

[Means for Solving the Problem] In a recorder provided with two or more paper feed 
trays from which the length of the 1st paper path which is a paper path to a 
common carrying path entrance differs in this invention in order to solve said 
technical problem, Make the 1st paper path longest length into LI, and a bearer 
rate in the 1st paper path is made into SI, The length of the 2nd paper path 
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which is a paper path from a common carrying path entrance to REJIGETO is made 
into L2, When a bearer rate in the 2nd paper path was made into S2 , we decided to 
have a means to set up fill a relation of L2/S2>=L1/S1 , and a means by which a 
nearer paper feed tray makes feeding timing to a synchronous clock late from a 
common carrying path entrance. 
[0016] 

[work --] for In this invention, a bearer rate in a paper path (the 1st paper 
path) from a paper feed tray to a common carrying path entrance is made the same 
from every paper feed tray. However, the speed is selected at speed which may 
arrive at a common carrying path entrance within a time [ which does not 
interfere with the next operation ] , even when conveyed from the furthest paper 
feed tray. And in the case of a paper feed tray far from a common carrying path 
entrance, feeding timing to a synchronous clock for taking a synchronization of 
operation is carried out early, and, in the case of a near paper feed tray, it is 
made later -than it . 

[0017] By carrying out like this, sheet carrying speed from a specific paper feed 
tray to a common carrying path entrance must be especially made [ stop / 
************** ] high-speed. Therefore, it is not necessary to use parts which 
bear at high speed, and shortening of a life by wear is also lost. What is 
necessary is just to perform supply of a paper in order to be used, and it is not 
necessary to carry out complicated control of supplying previously a paper used 
behind etc . 

[0018] 

[Example] Hereafter, the example of this invention is described in detail based on 
a drawing. Drawing 1 is a figure explaining the recorder of this invention. 
Numerals correspond to the thing of drawing 2 and LI are the 1st paper path 
longest length and feeding timing time [ in / / the 1st paper path bearer rate 
and I SI/ / the 2nd paper path length and / SI/ / L2/ in the 2nd paper path 
bearer rate, Tl - T3 / the paper feed trays 1-3 ] , respectively. 

[0019] Let all the bearer rates in the 1st paper path which is a paper path from 
each paper feed tray to a common carrying path entrance (1st paper path sensor 15 
position) be equal values (SI) in this invention. And control of the feeding 
timing by the distance from a common carrying path entrance is performed by how 
much feed paper [ time ] to a synchronous clock. Although the time is feeding 
timing time T1-T3, feeding timing time is set as size (late feeding) like the 
near paper feed tray. Therefore, in the case of drawing 1, the relation of 
T1<T2<T3 is used. 

[0020] However, control will become complicated if the turn recorded harder [ 
which was changed ] with the recording drum 21 became control that turn had to 
feed paper to the paper which is the back earlier than the paper which is the 
point etc., although feeding timing time was changed. In order to make it there 
be nothing right [ that ] , even when paper is fed from the paper feed tray 1 
furthest than a common carrying path entrance, it is necessary to make it the 
paper to precede fulfill the conditions of arriving at a common carrying path 
entrance perfectly before the time of the 2nd paper path finishing being 
conveyed . 

[0021] The condition makes tl time which has 1st paper path longest length LI 
conveyed, and when time which has 2nd paper path length L2 conveyed is made into 
t2, if it becomes t2>=tl, it will be fulfilled, namely 
L 3 Li 

^ - (1) 

S 3 S, 



It is not necessary to carry out control of feeding paper to the paper which 
should be recorded later before the paper which should be recorded first, and 
what is necessary is just to feed paper to the turn recorded, if the relation to 
say is filled. Therefore, feeding timing control does not become complicated. 



- 4 - 



JP 05-105255 A 



[0022] Drawing 3 is a block lineblock diagram of the recorder of this invention. 
Numerals support the thing of drawing 2 and, as for input interface circuitry and 
32, a RECTI GETO solenoid and 3 0 are [ a timer and 34 ] memories an output 
interface circuit and 33 a control section and 31 18-1. The REJTGETO solenoid 
18-1 is a solenoid for opening and closing REJIGETO 18. 

The timer 3 3 contains the timer for setting the above mentioned feeding timing 

time Tl - T3 , and the timer which sets time [ to explain later ] 

TO. 

[0023] Next, the conveying operation of the paper in the recorder of this 
invention is explained paying attention to the paper of one sheet to which paper 
was first fed from the paper feed tray 1. Drawing 4 is a flow chart explaining 
operation until the paper of one sheet to which paper was fed comes out of 
REJIGETO . 

Drawing 5 is a wave form chart of each part in the case of performing the 
operation. 

The step number in the following explanation is e equivalent to the step number of 
drawing 4 . 

[0024] Step 1 -- It is confirmed whether the synchronous clock rose. Although the 
waveform of the synchronous clock is shown in drawing 5 (b) , this wave- like 
standup is detected. 

Step 2 It is confirmed whether predetermined time Tl defined to the paper feed 
tray 1 passed. This predetermined time Tl is defined according to the paper path 
length from a common carrying path entrance to a paper feed tray. 
Step 3 -- When predetermined time Tl passes, the feed belt 5, the take away 
roller 8, and the 1st paper pass roller 14 are operated, therefore in standing 
by drawing 5, when the waveform of (**) , (**) , and (**) does Tl progress of -- 
having -- **** . 

[0025] Step 4 -- The feeding out sensor 11 currently allocated in the exit of the 
paper feed tray 1 confirms whether the paper 4 sent out with the feed belt 5 was 
detected. 

Step 5 If the feeding out sensor 11 detects arrival of the paper 4, the feed 
belt 5 will be stopped. It is already because the duty of the feed belt 5 was 
ended. The pulse of (**) is brought down when the detection pulse rose by drawing 
5 (**) . If the paper 4 passes through the place of the feeding out sensor 11, the 
pulse of drawing 5 (**) will fall. Since the duty of the take away roller 8 is 
ended, the pulse of drawing 5 (**) is also brought down taking advantage of this 
opportunity. That is, the take away roller 8 is also stopped. 

[0026] Step 6 -- The 1st paper path sensor 15 confirms whether arrival of the 
paper 4 was detected. The time of the pulse of drawing 5 {**) rising is a time of 
detecting. 

Step 7 -- Since the duty of the 1st paper pass roller 14 will be ended if it 
arrives, it is made to stop. Therefore, the pulse of drawing 5 (**) is brought 
down in the standup of the pulse of drawing 5 (**) . 

[0027] Step 8 -- It is confirmed whether the following synchronous clock rose. 
That is, operation to Steps 1-7 is performed ignited by one synchronous clock. 

Step 9 -- When the following synchronous clock rises the paper 4 with which the 
1st paper path sensor 15 has stopped by the way, in order to send into the 2nd 
paper path, the 1st paper pass roller 14 is driven (the waveform of the drawing 5 
(**) is started) . In order to take over and convey the sent -in paper 4, the 2nd 
paper pass roller 16 is also driven (the waveform of the drawing 5 (**) is also 
started) . 

Step 10 -- The 2nd paper path sensor 17 confirms whether arrival of the paper 4 
was detected (if it detects, the waveform of the drawing 5 (**) will rise) . 

[0028] Step 11 -- After the paper 4 arrives, it is confirmed whether predetermined 
time TO (drawing 5 (**) reference) passed from it. 

Step 12 -- If it passes, the 2nd paper pass roller 16 will be suspended. This 
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predetermined time TO is time which, in addition, rotates the 2nd paper pass 
roller 16, even after the paper 4 reaches the 2nd paper path sensor 17. The 
reason for carrying out time rotation is for conveying until it becomes to such 
an extent that the paper 4 passes the 2nd paper path sensor 17, and reaches 
REJTGETO 18, the tip of the paper 4 moreover runs against REJIGETO 18 and it 
bends somewhat. The reason for making it bend is for making it the tip of paper 
extended to the front by restoration of bending, when REJIGETO 18 is opened 
behind . 

[0029] Step 13 It is confirmed whether the following synchronous clock rose. 

Step 14 the time of rising -- REJIGETO 18 -- opening (the waveform of the 
drawing 5 (**) is started) -- in order to send out the paper 4, the 2nd paper 
pass roller 16 is also driven. From the recording drum 21, an image is 
transferred, and the sent -out paper 4 is conveyed henceforth and discharged in 
the transfer position 21P. The 1st paper pass roller 14 drives because [ of the 
paper 4 which follows ] . 

[0030] Drawing 6 is a wave form chart when paper is fed one by one from a 
different paper feed tray. Numerals correspond to the thing of drawing 5 and the 
waveform of the same item corresponds. A different point from the waveform of 
drawing 5 is a point that the waveform {the drawing 6 (**) , (**) , (**)) about the 
waveform (the drawing 6 (**) , (**) , (**) ) about the paper feed tray 2 of drawing 
2 and the paper feed tray 3 is added. The process of change of these waveforms is 
the same as the process explained at Step 5 of drawing 4 . 

[0031] Since the paper feed tray 2 is closer to a common carrying path entrance 
than the paper feed tray 1, even if it feeds paper to it to timing later than the 
timing in the case of feeding paper from the paper feed tray 1, it can arrive at 
a common carrying path entrance (position of the 1st paper path sensor 15) at 
predetermined time. Therefore, feeding timing time T2 (time delay from a 
synchronous clock) in the paper feed tray 2 is taken as size from Tl . For the 
same reason, feeding timing time T3 in the paper feed tray 3 is made larger than 
T2 . After all, it is set as the relation of T1<T2<T3 . 

[0032] 

[Effect of the Invention] As stated above, with the recorder of this invention, it 
at the same time the speed from which paper feed tray also makes the same the 
bearer rate in the paper path from a paper feed tray to a common carrying path 
entrance the speed, Even when conveyed from the furthest paper feed tray, it 
selects at the speed which may arrive at a common carrying path entrance within a 
time [ which does not interfere with the next operation ] . Therefore, it is lost 
that prepare only for a specific carrying path the expensive parts which bear a 
high speed, or parts life time becomes short by wear. 

[0033] Since feeding timing to the synchronous clock for taking a synchronization 
of operation is carried out early in the case of a paper feed tray far from a 
common carrying path entrance and it is made later than it in the case of a near 
paper feed tray, What is necessary is just to perform supply of a paper in the 
order to be used, and it is not necessary to carry out complicated control of 
supplying early in time than the paper which uses previously the paper used 
behind etc . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]The figure explaining the recorder of this invention 
[Drawing 2] The figure showing the paper path of a recorder 

[Drawing 3] The block lineblock diagram of the recorder of this invention 
[Drawing 4] The flow chart explaining operation until the paper of one sheet to 
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which paper was fed comes out of REJIGETO 

[Drawing 5] The wave form chart of each part in the case of operating until the 
paper of one sheet to which paper was fed comes out of REJIGETO 

[Drawing 6] A wave form chart when paper is fed one by one from a different paper 
feed tray 

[Description of Notations] 

1-3 [ Take away roller, ] - - A paper feed tray, 4 A paper, 5-7 - - A feed 
belt, 8-10 11-13 -- A feeding out sensor, 14 -- The 1st paper pass roller, 15 
The 1st paper path sensor, 16 -- The 2nd paper pass roller, 17 -- The 2nd paper 
path sensor, 18 -- REJIGETO, 18-1 A REJIGETO solenoid, 19 -- REJIRORA, 20 [ -- 
Transportation belt, ] --An arrow, 21 - - A recording drum, 2 IP A transfer 
position, 22 23 [ -- The 2nd paper path, ] - - A fixing roller, 24 - - A 
transportation roller, 25 The 1st paper path, 26 3 0 [ - - A timer, 34 / -- A 
memory, LI / -- The 1st paper path longest length, L2 / -- The 2nd paper path 
length SI / -- The 1st paper path bearer rate S2 / The 2nd paper path bearer 
rate ] - - A control section, 31 Input interface circuitry, 32 -- An output 
interface circuit, 33 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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